11 in the Er 3+ ion are reported from relativistic configuration interaction calculations. Calculations are performed using the relativistic atomic structure package GRASP2K, which implements the multiconfiguration Dirac-Hartree-Fock method. The Breit transverse interaction and leading QED effects are included as perturbations. The final energies of 41 levels are compared with results from experiment and semi-empirical methods.
The MCDHF method for computing energy levels has been reviewed by Grant [10] , and
17
here we just give a brief outline. 
where V N is the monopole part of the electron-nucleus Coulomb interaction. The
31
transverse Breit interaction
as well as leading QED corrections, vacuum polarization and self-energy, can be included 33 in subsequent RCI calculations [11] , where now only the expansion coefficients are 34 optimized. Calculations can be done for single states, but also for portions of a spectrum 35 in the extended optimal level (EOL) scheme, where optimization is on a weighted sum 36 of energies. Using the latter scheme a balanced description of a number of fine-structure 37 states belonging to one or more configurations can be obtained in a single calculation.
38
All calculations were performed with GRASP2K [9] in which for calculations of spin-39 angular parts of matrix elements the second quantization method in coupled tensorial
40
form and the quasispin technique [12] were adopted.
41
In relativistic calculations the ASFs are given in jj-coupling. To adhere to the 42 labeling conventions used by the experimentalists, the ASFs are transformed from jj-
43
coupling to LS-coupling using the methods developed in [13, 14] . 
51
The CIS: 
Calculations
In this work calculations were done by configuration, i. CSFs. In the first strategy, called the SD C+V+CV strategy, the CSFs were generated Energy level structure of the ground configuration in the Er 3+ free ion 6 νW U , single character "numbers" N r are used [26] . Previous work [7] showed that LS-93 coupling is more preferable for labeling than jj-coupling for the ground configuration. to an ASF as the label. In this scheme, the last remaining label may be based on a 102 contribution that is not the largest.
103
The levels we identify with 2 G 
